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INTRODUCTION

A stratigraphié bore has been completed to a depth -
of 48.0m at Paragum Station, Monarto .South (Fig. 1) by .request
of Messrs. Kinnaird Hill, de Rohan afd Young, Consulting
Engineers engaged by the Monarto Development Commission.

Drilling was carried out using a cable.tool rig to
obtain continuous drive tube samples according to the procedure
outlined ih Appendix II. Work commenced on 10th December 1974
and was completed by 17th December 1974 at a total cost of $2250.

Purpose of_the bore was to investigate groundwater
conditions and the existence of possible aquifers in connection
with the Regional Hydrological Survey. It has aléo served to
indicate foundation conditions beneath the proposed Sewage
Treatment Works. |

A detailed geological log is given in Appendix I.

PREVIOUS WORK
A seismic refraCtian survey was carried out in May
1974 (Ref. 1) in an attempt to predict depth to Kanmantoo Group
bedrock to ensure that drilling did not take place over a bedrock

high. Location of the seismic spreads is shown in Fig. 1.
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Spread 1 showed a major high speed refractor at a
depth of around 30 m which has proved to be the Mannum
Limestone. Seismic refraction penetration below this horizon
would be difficult due to the velocity inveréion provided by
the underlying Compton Conglomerate. The shallow velocity
change at about 3 m suggesting the statt of the hard Blanche-
town Clay Member has .not been confirmed accurately by the log.

It 1is intéresting to note that results from the
other seismic spreads indicate a slight northward dip of the

Mannum Limestone in this area.

FOUNDATION CONDITIONS

A comparison between the engineering properties of
the Hindmarsh clay and the Blénchetown Clay haé been made by
Stapledon (Ref.2). Foundation conditions in this area may be
expected to resemble those in the Adelaide City area. Briefly
this will imply shrink-swell movemént of the clay which has
a high bearing capacity, with the possibility of groundwater
seepage at shallow depth through fissures. There is also

some indication of gilgai "puff" structures in Section 264.

EXTRACTIVE MINERALS
Sieve analyses éarriéd out on the sand member of the
Blanchetown Clay Formation show that the material falls
between the limits set by Australian Standard A.77 (Appendix I
for results), and would thérefore be Suitable for coiicrete
aggregate. Its depth however probably precludes economic

development..



Je

\
t

The overlying clay member is probably not suitable
for brick éonstruction due to its highly plastic nature.

Near Murray Bridge the Mannum formation is quarried
as a sdurce of limestone aggregate but would be too deep on

this site for feasible development.

GROUNDWATER

Only one minor water séepage was struck at 36 'm
within the Mannum Limestone, rising slightly in the hole.

The water was saline giving an Approximate Total Solids reading
of 25 000 mg/l.

The 5m thick Sand member which was struck at 14.5m
below groundmwaé completely dry. This may be due to the
confining effect of the overlying Blanchetown Clay. The sand
layer would be suitable as a drainage aquifer although its
permeability cannot be estimated re}iﬁB}y vithout test pumping.

\Jvz>-43€%zqa/’

J. SEL
SENIOR GEOLOGIST

REFEBENCES
Wightman W.E., Seismic Refraction Survey at Monarto. S.A.D.M.

Rept.Bk. 74/100 (unpubl.)

Stapledon D.H., Changes and Structural Defects developed in
some South Australian clays, and their Engineering

Consequences. C.E. Trans. Inst. Engineers Aust.
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Analysis results
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106 OF CABLE T00L HOLE T
SERIAL NO. 310 /75
PROJECT MONARTO — PARAGUM. e ... ... .. . . . _H Colar ™ . m
FEATURE STRATIGRAPHIC BORE . SEC 266 . HD .MONARTO . . | El Surface .90-0. m
LOCATION. I8 km SSE of Monarto. South . CO-ORDS G10800ON/230900E . . Datum . A H.D. .
SOIL DESCRIPTION o ks & FIELD TEST DATA
GEOLOGICAL NOTES | e g GROUP NAME o 2| 55 S Siows o
AND CLASSIFICATION Ele g |32 Unified Soil Classification, EIERGT 8 per 30 cm [ FeNETRONETER
. W e 4 Units 3
= 5 % 9 E,f) \>,-’ U.S.8B.R. Earth Manual 2nd Edition 1966 2 !6% 88 4 B 16 32 64 L2034
0 .. SAND, poori raded. 7 RT T.7-T- ]
E ) |LOOSE AEOLIAN SAND 100 |SP| BrainaPon 498 HiL | ]
b QVERY DENSE INTER— | | J-|..[ .SAND, excess clay fines /}// 1N I\\
O g BEDDED A SAND and 1 T3 with "CLAY  low plasticity D VD/ A ?.‘O‘e‘ ‘4_:
ge %%AY with g_a‘rbgn— q: cLl Crumb texture 7 // AN
eous rootlets 7 . /‘ g
faceous roc rs__ _ g N
2 CLAY soiL , high plasti-| ([ / A -X\
— CH citu. Shows crumb 9 I .- \ ]
CLAY 3 br-qwn mo+1"|fh9 5 A [— NG
1.’ [SC Thin SAND excess clay fimes ¢ j- l : | l | J
4 ; RN ]
. =N =N
— Vg . g
— Scattered white nodules V] : .
- Nodules are . ad onal  thi y IS 7 '\0 4.3
Z | calcareous material, | 5 and eccasona " 'MR7777: B\ e
W | SAND is ferruginous | sandy bands up to | 10V P N
4 . Scm thick 5 ‘‘‘‘ B .
< 6= | O -
_>_ 4 |z
> . /
d 7 — Thin SAND (SC) layer 0 3 4 c -
w 7 ;
¥ .
8 M v =
Clay s uniform Thin SAND (sC) layer : - .
with occasional <2em think .
Hiim sandxé layers 9 A
- Ak
< 10— Water # 7
b ] added to 7 |[% 7/
hole —3 g
v R S— g 7/
¢ N
g A
12 / 277/ R\
13 % 75 :'- ¥
Carbonaceous 4 .
i marerial — | = SAND, excess clay fines| |[{2]|0 727z i
Z DENSE MoOTTLED 14—~ SC Yellow)—- brown mottled % } /, ] : .
5 SANDY  CLAY F+——1 | Non - calcareous AN|= 7 II ]
- T+ - 9 A -
+ s . SP| sAND ) uni€ormiy 4 7 s I;
I T groded . Grains 02 % / l I ]
o a1 to 1'O mm A } -
A 16 — ® 49 I
< MEDIUM  CLEAN -] o " ':
4 SAND . g 77 C]
Q 17— % A [
— v SR
3 ° gD 27 !Z \ :
8— - / v IA' P
Grains ore subrounded| S 2 27 IR {7l
quarTZ |9__: . ° 2 |,4'_-‘ . ' —3
1 - ®SAMPLE  TAKEN FOR v 7777 Nk ]
= SIEVE ANALYSIS 5 Al L
WATER MOISTURE CONSISTENCY COMPACTNESS RELATIVE These values refer to clay soils only and
LEVELS CONTENT 1Clays! (Silts) DENSITY (Sands! TYPE OF SAMPLE * proviede an ndication of \:hcir consi\;tcn:v
8 Y 2|+ — Humid VS — Very Soft |Ls—Loose VL — Very Loose TusE ENGINEERING  GEOLOGY SECTION
‘U' ﬁg D — Damp S — Soft MC-—Moderately | L - Loose ‘ A Shoe
il M — Moist £ — Firm Compoct | b Medium D Shoe DRILLNO. 23 LOCeER
Warer ™ — Mois i o | seaes s TYPE. DM 50. J. Selby
level W Wet St — Sriff € -— Compoct WITH NUMBER DRILLER . T. Casson . |DATE. 2=I1-15
tdate) S — Saturated V.St — Very Stiff | VC—Very D — Dense - Eizses) START 10-12—74 TRACED D-J: M.
T,
WC » LL — Liauid Limit| H — Hard Compoct | yb_ very Dense TRePOND PENEIRATION | L i 11— 12 =74 CHECKED -{5- -
Water Cut @? 12,34

PL — Plastic Limit

Total blows for 0-3m
{in 0:1m increments)

SHEET . 1. oF .3

ore. no. § 11255

PF No 56676 b MB
ra

727 -1
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DEPARTMENT OF MINES — SOUTH AUSTRALIA HOLE NO. CH |}
LOG OF CABLE TOOL HOLE SERIAL NO_310/75
PROJECT MONARTO = PARAGUM. . . . . .  _ _ _ _ _«. . . _ _E Collar — . m
FEATURE STRATIGRAPHIC . BORE oo SEC 266 HD . MONARTO . E. Surtoce . 90'0 m
LOCATION. 18 km. SSE .of Monarto South CO-ORDS 6108000M /330900E . Dotum . A.K.D
SOIL DESCRIPTION 2l 2 . 21 FIELD TEST DATA
GEOLOGICAL NOTES e g GROUP NAME o 2| 1355 8 5iows o e
AND CLASSIFICATION sz, (32 Unified Soil Classitication, . | 16205 8] PER 30 cm | PENETROMETER
= 2| 29 |gs U.S.B.R. Earth Manual 2nd Edition 1966 $ Eguéé st | ”;‘“3*‘.1
GREY MEDIUM SAND (corrtaq 204. - - lsw g / : :
- B -y % S ’
2—J——=sC SAND, excess clay fines ;9 Al ]l o
o NS Vellow ¢ g ]
R s d N
. don|SW| SAND, well graded grey. 0 e, ]
22y s ' 4 2411
FINE SILTY AND 47 Grains, 0:2 to 10 men 1o % l 1T
Teretaed : 1 MO/ ]
i LY . , 1 / o
- CLAYEY SANDS 23 == |SM| SANP, excess silty fines |} A ]
pd e orange to yellow ;)- i .
4 u P Grains , silt Yo 02 rmm ;g 7 ]
< 24—{e 7 A A4 ™ I I R I
> ety ) g 7 ]
3 1 =—={sC (becomung clagye y ) 7 % 3
I<4 e - I X
w 25— . _ M ; \
1 CLAY, high plasticity / \5
< . LA s N
HARD  MOTTLED : 15¢ Mottled grey ond ’ :
> . 26 . o
< R 56”0W with sanda ¢
a SANDY CLAY - partings A /
s
27 Mo LS,
. . — - . - / x L/
= Sand is ferruginous| 3= fv .
- [}
E and gspshcero us 28— ¢ 95
< T gypsum crystals are ¢ A
= 29 ERED about 2% and <0:Smm| |[ Y7
D . ; L N
1o F0l6p _ / L ]
¢ AT DN o U Y O
¢ 11T l . ]
SLUDGE , samples of j . b e [Z' . ]
brown sard and rock ; Y |- w iJi; B O O %
4 chips — highly disturbed H | ol i—:'_lplj’: | ]
a VLTI N
O | MEDIUM STRONG 112l ;‘QI 3 ]
- FRESH SHELLY g ik ]
<§f LIMESTONE g aup :|: ]
x 6RAVEL , poorly graded ] V/ : .
o gravel, sand,sil¥ mixture I|D % 7 ]
0 g 27777 HB R R
g 1 |: ]
. . ) o A ]
Limestone 1s brawn ¢ 3 1 -
g and Sandy , with SLUDGE |, samples as AR g\-ul ]
> | bands of dense akove o |- |12Iz]w ]
Z | gravelly material YT SIE T
< ¢ NEREE .
= v SN |13
I 5P| _Basal Sand lover ;_\ALM‘??/ /] T
N Eb .0 M GRA\IEL’ Sand,.siH' mixfurel : %7/2 t E
Z= | MEDIUM DENSE 3¢ ,- 0 L g G277 MR e
< 1p 8 k with uell ‘N 777 I n e
O 10, Black wn yellow ¢ 927 , ]
E% | SHELLY GRAVEL 1% mottling ond “abundant | |[w Mogég 2 ]
55_:: Yellow mottling 39_:8'6 _ shell gravel s 542 7 S
O 2| is calcareous JAY - g 487 ’ ]
o8 40400 # %) i .
OISTURE CONSISTENCY COMPACTNESS RELATIVE Th values refer ! ils only and
\LNEQ/;EE ACAONTEUNT ,(\‘CIIuyslN N:sms) DENSIL';'\Y (Sands! TYPE OF SAMPLE * prc?jiiieoaneisnd(—;cfﬂi::?1 Co;“:hse?r scot;sizt:ncw
o] fo|H — Humid VS — Very Soft | Ls—Loose VL — Very Loose | OFEN TUBE ENGINEERING GEOLOGY SECTION
:3 E D — Damp S — Soft MC—Moderately |L — Loose % ......... A Shoe
2 ) e Compact o '"|| b <h DRILL NO. 23 LOGGED BY
- M — Moist F Firm MD—Medium s o Shoe TYPE., DM . SO ] J . Selb .
Woter W — Wet St — Stiff € — Compact Derse | wink wumaen DRILLER . T. .Casson | |DATE. Z=i-1
{date! S — Saturated V.St — Very Stiff | VC—Very D — Dense ! START 10-1\2~-74 TRACED ©B.J:.M.,
WC P LL — Liquid Limit| H — Hord Compact {5 very Dense DARD PENETRATON | LiNISH A7-A2= 74 . | CHECKED 53
. o RJ o 2,34
Water Cor PL — Plastic Limit T‘ou:l blows for 0-3m | SHEET 2 OF3< DRG. NO. SI l265 "a
{in 0-1m increments)

PF No SG676bMB [ 9

-1
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PROJECT MONARTO .— .PARAGUM

DEPARTMENT OF MINES - SOUTH AUSTRALIA

LOG OF CABLE TOOL HOLE

SEC 266 . HD

MONARTO.

HOLE

NO. CH

SERIAL NO. 310/75

. El. Collar .
. El. Surfoce . 90:'0 . m

——

m

FEATURE ,ST_RATlG‘RAPH 1IC . BORE .
LOCATION. 1B km. SSE. of -Mornarto South CO-ORDS 6\05000N/330900£ . Datum . A, H.D..
: c SOIL DESCRIPTION o m'zag FIELD TEST DATA
GEOLOGICAL NOTES 8 |z GROUP NAME e 3 355 O Blows SO TesT
AND CLASSIFICATION El 2y |38 Unitied Soil Classification, E"E‘gg é‘ ;n PER 30 cm PENEJW';:“
c = %9 (&3 U.S.B.R. Earth Manual 2nd Edition 1966 3 fgz S8l 4 sremen | 12y
40 ] ; / T ]
| M| SILT SOIL, high plasticity | |G | EZA | ;
a 4 ———] Grcg—-bro\;vn’sil\/ers = 5% W K N I O O O
— —] S A |- ]
72| COMPACT 5 Bl Sticks to hand when DlcEZZA: | I+ |1
ol MICACEOUS SILT |40 == wet, but cannot be ZZZ ANRRARE
N 1 — mou lded ' A+ ]
% 5 Sit shows steeply . 1= Al wi ]
oo . . 3~ 277 I I 1 R
o u dipping laminations == eI
and relict bedrock H— — T Z7 INN I ]
o 4 — i+ I S A1 2 ]
| structures el Silt will be SENSITIVE HVC A |- 3 -
< i A 2,1 ]
W -1 — % + L : ]
. 5 N
o3 . I iy W77 Z K >l
o~ (gradahonal) 45 _—— A7 T
F - N ‘ ' 7
2 bl h
< VERY WEAK 46 Sludge samples of €lat Ve —_QTITJIT o Iiiie
> | WEATHERED grey —green rock chips |y ||| [ &  @=Q 1] 11
. AR ‘ n
< PHYLLITE 47 ond sandy silt Q o Tf-’:*;:‘f-.‘.——"*z---_
N7~ S T H 4
40 L o : ]
] END OF BORE 480 m i P i
4 4 N B Pl
. SRR TR R T I
: . . ' . -4
. l ok ~ ]
7 e | N
] i 7]
] I .
7 JERL S T PO N W N
7 : ‘ o N ]
m e i ; ]
. IR ERERE
s N ) | | 7
] Iy N _
- et .
— i : l { ’ E
— DR ' ' —
_ . L | -
3 . l .
7 _'.’—_—.__f!_'——_
] by .
_— I U R N PO SO B
. X : .
] i ! i ]
WATER MOISTURE CONSISTENCY COMPACTNESS RELATIVE These values refer to clay soils only and
LE:\/ELS CONTENT {Clays) 1Silts! DENSITY tSands) TYPE OF SAMPLE * provide an indication of their consistency.
2| H — Humid VS — Very Soft | Ls—Loose VL — Very Loose Tuse ENGINEERING GEOLOGY SECTION
‘g D — Damp S — Soft MC-—Moderately |L -—— Loos? /7 A Shoe
© M — Moist F —Firm Compact MD-—Medium UL ... D Shoe DRILLNO 2% LOGJGEDSBY\ b
Water Dense | SEALED TUBE TYPE. DM . 50 -] - JesStlby
level W — Wet St — Sttt € — Compact WITH NUMBER priLLER T, Casson . |pate.2-1~T5
{date) S — Saturated V St — Very Stitt | VC—Very D — Dense !ij START 10— 12~-74 TRACED D.J. M.,
ANI P T
wC b LL — Liauid Limit| H -~ Hard Compoct | yp — Very Dense ARD PENETRATION | £ iNisH . VT -12-74 CHECKED
Water Cut ) ) 9 1234
e PL — Plastic Limit T‘oul blows for 0-3m | SHEET . 3 OF 3| DRG. NO. S \\255 - b
) (in 0-Im increments)
PF Noi%G?GbMB 6727 — |V .
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75 300 - 600 2-36 7 13-2 265 53
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! | | |
B.S. SIEVE 2004  100#  52# 36# 254 144 74 X"u %W % w2 34 g
100 - 3 CacongARLon - o T 100
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o
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o
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40 40
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CLAY ] st I FINE SAND [ MEDIUM SAND [ COARSE SAND LHNE GRAVEL { MEDIUM GRAVEL |[COARSE GRAVEL
CLASSIFICATION FROM B.S. 1377

Depth below G/L
—_—— 16:0m

——————— 175

Australian Standard A77
(Acceptance Envelope for aggregate)
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APPENDIX TI

Cable Tool Drilling Proceedure

and Descriptive Terms.
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driven exactly 30 cm: , and the number of blows recorded.

| NOTES ON CABLE TOOL DRILLING PROCEDURES

Eguipmen§.~

. FDrllling is carried ot with a cable tool drlllin plant
using sampling tubes with special cutting shoes attached, throuoh
g vacuunm head o Lhe sampllng tools. :

o Contlnuous sanples for logging purposes are taken Wlth
a heavy duty galvanised- steel nS" tube (ID 106.5 mm). Sead'ed
sanples for laboratory testing are obtained with a spe01al nLM o
type thin walled, cadmium- plated steel tube and cutting’ shoe
(ID 101.6 mm or 4. an.) deei@ned to reduce sample dluturbance
to a mlnlmum _

-Contlnuous Sampllnb Procedure

' - The "S" tube assembly, fltted with an "A" type cutting
shoe (ID 10),2 mm), is ‘lowered to the bottom of the—~hole and the

" tube is driven exactly 30:cm,- The number of blows required for

the 30 cm, ponetratlon is. recorded

Sample, ox- oore,lls ewtracted from the "S" tube using
a hydraulic ram,” This. extracted core is sealed in a labelled
plastlc bag and stored 1n a core box,.

The hole is reamed W1th a "D" shoe (ID bélled out to .
124.,5 mm) a d then ¢he next. sample is taken, using the same proc-
udure as. above. ‘Thus the hole proceeds by alternate sampling,

‘reaming and' (where required) casing operations and the semples

form a. nearlv contlnuous record of the materlals penetrated.

In loose saturaued materlal such as wet sand, a copper
"pasket" is ‘inserted -in the "g" tuoe above the cuttlng shoe to

help retaln the- sample.

Sealed Tube Sampllng Procedure:f:

Before the sample 1s taken the hole is cleaned out to _
the depth specified, -The hole is not reamed or cased for at least
30 cm from the bottom however, because these operations can cause
considerable disturbance  in the soil below. The sampling assembly
is lowered carefully to ‘the bottom of the hole, the sampling tube

-

- The sample<is:oealed~1n the tube by inserting in each end
plastic seals with rubber sealing rings, and the tube is then
labelled and stored in a Laboratory Sample Box.

The . copper‘"basket" is never used during sampllng for
sealed tubes because of its. marked dlslurolng effect on the sample.

Standard Penetratlon Test (SPT)

The Standard Penetratlon Test (Terzaghi and Peck 1967) is
used to test the in-situ density of sands and to give.an indication
of the consistency. of clays, and compactness of silts. However 4
the test results can: be affocted by several geological factors such
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- as degree of cementation, and size and shape of grains. In loose

.

" saturated ground the test underestimates the consistency of the

material due to piping effects, and under these conditions the
drillers are instructed to stabilise the water level before test-
ing.  These factors should be taken 1nto account in interpretation

of results.

_ hqulpment consists of a 5.1 cm (2 in.) diameter sampling
tube and a hammer having a standard weight of 64 kg (140 1lbs). The

. hammer is allowed to fall on. the drill rods until the sampling

shoe has penetrated 15 cm into the soil, The standard Penetration
Number (Ng is the number of. blows reqvlred to produce the next

.20 cm. of penetratlon.

NOTES ON CABLD TOOL DRILL LOG SHEETS

3 During loovlng,s011s are clagsified and described according
to the Unified SO“l Classification (USBR 1966) Uthh assigns letter

jsymools to eaoh soll ¢ roup.

. Consis tency, compactness and relative density of the soil
is assessed from the results of the continuous blow count and SPT'S,
This information is plotted in the form of a continuous histogram
in the Field Test Data Column which-also distinguishes various types
of sample with a hatching code shown at the bottom of the log sheet.

~In the. codumn at the far rlwht of the log sheet, readings-
of unconflned compressive strength (qu) made with a Soiltest

" Penetrometer, are recorded. The readings are plotted as a histogram,

. The Soiltest Penetrometer only gives true values of qu when used

. - .
L : . . .

in clays in which @ = O.
(Jamuary, 1974)
REFEREICES

TLRZAGHI K. and PbCK R, B.; 1967, Soil Mechanics in Engineering
Practloe, (an Edltlon) John Wiley and Sons.

- UNITED STATES DE PARTM&NT OF THE INTERIOR, BUREAU OF RECLAMATICN,

1966, Barth: Manual,. (an F‘dec:Lon)
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DESCRIPTIVE TERMS

1. CLAY SOILS
CONSISTENCY
- UNCONFINED
COMPRESSIVE
CONSISTENCY SYMBOL STRENGTH FIELD TEST N
(kg/sq. cm)
Very soft V.S. Less than 0.25 Easily penetrated several 2
centimetres by fist.
Soft | S. 0.25 to 0.5 Easily penetrated several centi- 2 to 4
metres by thumb.
Firm F 0.5 to 1.0 Can be penetrated several 4 to 8
' centimetres by thumb with
moderate effort.
Stiff st 1.0 to 2.0 Readily indented by the thumb 8 to 15
' but penetrated only with
| great effort..
Very Stiff V.St. 2.0 to 4.0 Readily indented by thumb 15 to 30
- nail.
Hard H over 4.0 Indented with difficulty by 30 and
(Extremely thumb nail. over
stiff) _

Based partly on Terzaghi, K. and Peck, R.B., 1966. ' Soil Mechanics in Engineering
Practice, Wiley - New York.

MOISTURE CONTENT

ABBREVIATION MEANING

MC = LL Moisture.cbntent near liquid limit.

MC < LL n " Jess than liquid Timit.

MC > PL " ! greater than plastic limit.

MC = PL " " near plastic limit.

MC < PL " " less or equal to plastic limit.
MC < PL " " less than plastic limit

MC << PL " " much less than plastic limit.
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2. SILT SOILS
COMPACTNESS - SYMBOL N

Loose Ls 0 to 8
Moderately compact : MC 8 to 15
Compact C - 15 to 30
Very Compact vC greater than 30
3. SANDS N

. CLASSIFICATION OF SANDS BY STANDARD PENETRATION TEST

The relative density of granular soils has been judged from the results of Standard

Penetration Tests carried out by the procedure described by Terzaghi and Peck (1948)
bearing in mind the limitations of the method as discussed by Gibbs and Holtz (1957).
At all times the water in the drill hole was kept at the level of surrounding ground--
water.

EFFECT OF OVERBURDEN PRESSURE ON STANDARD PENETRATION TEST
Standard Penetration Test (N) Blow/30 cm

04 10,4 2023 30 40 50 60 70 80 90 100 110 120
A | I J

T
As proposed by Terzaghi, K. and
Peck, R.B., 1948.
125
_—— e L 4 - J_ %0
= o
E \ ' 450 &
§ Very Dense 3
> | 175 5
3 ) ‘\\\\\ 3
' A\ . | 3
' 4100
5 %0 Very T _ <
é? Loose é?
Medium Dense Dense
‘ Loose L | J125
REFERENCES

Terzaghi, K. and Peck, 1948. "Soil Mechanics in Engineering Practice". Wiley,
New York. , - ‘
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